uUJJ ^LujfUl «UlS / ijjSJl 4 m b- 


u a JI ijljlc 

jiIbb ue Jj!!*""! Ajqqill mmlkaU 
ruiqiSI millsall 



,lkJL 


LiisfUL X 








-j UJ& 

ioJ-LjlU O^lwCL^i j J>- JJj 4 oU-UaJ jX oLojiU jjji ^ <3lia)l Jju 
ys- ^L*oi 4 ( J_ iJi jJjL-uij , yal l JAJS oLJL»c- (j 

(jijfj yiui ot-^yi iijjt ->j^ t * j <3 y^ jjVi 

U <-jx>ia3l oLLaII ^jjlaJ *jdJi)l ® J Wi ti SJ 4^*-^! jJi 

<L*Jlii- 

^j»Vl j^Jajj t^LpU-yaJI SjijJJI fJb J_lP iiUaU L -^jj lj»Lvx* ^-a*x3l jjIpIj 

olxJbWlj oL^JSjJI ,jj 4oUaJJ j3»r j.Ls< 3.»£ jUJlj JaiJ! J>-JlJ 
5JIU1 jiV+A* Slij ^j>- a-jL^ ^ (jjuuJ.! y> j-U- l-b 
^Ji oLSlaJVt (j-< <l!LJI iaUi-l ^Adai 4 ( (J aJbJ| jUJlj JaiJij 

jl Si « UUJt i^Ull ol jjiJ! >>. ^ J-JL5X31 J iJjVl oUJI oVU^I jil ji 

^Ldsi 4<^-Jlj 4->-l jj-)i (j-* 3 Ja~!j JbJ A^-UU ol jJdJI 

frLJuJI ^»l»XAi <>- y Jjis diiS y>j <<Xjil*J.lj aJ'SI i jk>-I y* 

oI^JclJI jLl JLaJJ 4_«j^U J j-Jb- .>1 — £\ ,J\ 4 — a — liitf- c-j 

l$jjJl5 ye- ^LyaS 4<LJjS/l iSUait yo v alajl a311» ye- <d-s*J! 3jj^ffj4i«>-Uil 

dUS y* ( JJUxJj4iillaJI SJ_jljdl ^JL*JI oL>-L>-j e- 

(J -* J ‘ >-Ull Cj \ jfjdJJ A. — 1 1 olkJi jjL A* ^L*) <iSw*o 

jLJT y» J-Jjtd) (c5jjj*>-'^I 1 olisJt ys- 33tk5i j^Ua< 

.('sU-Ull oijJcli 

oU» ys- <UbJb oliU» ys- jj^Jaxlij d-=*J! oLLfcP- A^lwaJI oU O j 
jyt 0 * i <Zj^£zJ oUw Ij J oLUjJt cJjb od-4-*ij 




5_JjVt <LIlia)t {j-£- jJjJLy? iiUaJl JIajCL^uJ oLJUjo Qt L>» it) j_?*JI bJlA 

oUU_A)/l j ol jLhjjJVIj Ob^L-id! Sjiaj-uJI ^ai tiLuu-wil 

jl J~JUxJJ ((JUjcl^VI oLLx- ^Jiljj -li <t> jlj£Jl 

• 0) ^acJaJ! Ojl^JI (j) ^U>- <— «a*-o -IS ^Jl 

» - 

Ol IjjJuJl ll t Ajj^JI 5JlkJI <L*olj.> ^JLiuU J^L>- gjOj 

* ^ * p - 

o j_J*L» * j-^4 4 ^ ij- 4 < L— Sl5 iiUaJI j^Ua« <_> jviij < Vjl ip-Ull 

.jJUll J j> £*>- J*- 




J <5j^-j u>j^' u^L Cr* cSj- 2 ^' 

o^ l— *< w 1 ^ *U \ ^ > — J L > ^ j(Y)«c-ik>ili ( ji»!j_c-Vl 3 J.».* t ,..« < eji j->- ^LiV 
jJ-lii 31 jJ L^J^; CjLJUp- ol 31 iiliaJi j^L»iw (j 4-Jtlxil oLjjlaJlj 

oLA*ju j-jLxll icjip jl ja o j£j jJJLsdl Id* l jc- <=-1^1-3 1 i*jJjc« iu. 3 4j>- otil£ 

j! jAI aJLa j JitU! Ojj-S* 3 jJ^-J |J JJJvJ! O u«.U OJ <jjl «5_i>-^JI ^JJbcJI 

(f )4~S1 jj (3 ol l.iJP- CU? J ^-1 jS C-Jl£ ol J 
4^1 4>*! J^ r 1 ^A_A^ 

^k^ai 4 <bj^ jA-t iSUaJ! ^yt t j+£> IjJi 4 jJ>-j JjL ( 1 )Lm>VI l$JI 3 ^ olaJjM 

•( 0 (^ 3 ^- 3 <15 J-" j' <A«/>) ^ j>-\ 2 JL»- 31 iJU- ,jA < 0 b^- <J ^ 

£-a oJLiJe!l iiUaJI ^yAf- > l.lal I Julji L«JJP- i-sllaJI 'XJj 

44 JLJJ 3 JI -X J— JoVl ilr c ’ ^-Aai < o Lik 'd I dUc U a Jbl jjL-/ai! ai_A oj j-l£ 

iiUaJI jjlvsl Ji»Vl £ijjAt ^ d^>»J U-ili A>Lcl*I tyllaa O^ASJiAl aifc JjjIjaIwAj 
^ yJij S-lJLsC* iSUa j.)U<a*o <Jb JL> jjL/H jjf- d~>»J\ i3jl^ ^jP- 'jL^ai 

.iUJ! 3 U- Ii\jfc>«JiJ ( Jda3'!ill Jjuj OLjV! ol>-li>-i 
-loAJl) jJ>L*i 4* (^Ap- 4_Ul£ l.il«JP-l 4^j*JI (Jjd!l Jj'S J'-d’ J uSjuj 

iillaJl 4 «j j*)! (JjjJt 4 <iUaJI l j^ -LuJ (^jtAaJ! jLiJij 

^ jg\ ^Xvall ^.JL* yjL il t L >U« (/r.r) Jd.cC (^♦**^ < \^'0 3AL! j^>. 

.( 0 ) 0 ^ 1 ! Jjdll 3 iSAaJI jjU^o ^y> (/^"l) 

oUiiij 4 _*JLi/ 1 ^ljii«x«-l j!>U- ^ dJJj j ,jia4>- SiL^«! ^1 oL! jd!i jgdJj 

SJUaJI 0 j$SgL^ , o j ^Jsl j_« jJi 4 { jaJ&- (^1 4->-U') Ujc> liJUB jiS I 

4i>^L5 £^0 I_.jL«J U lJy^L*rVl wli jlSi j l^i^Xw ^Jl lfr«*d 4«^jU 

^JUI d>L5iU SJllaJl jJLJl OlSL- (J^* dU^X^ul j 4 ^JLA-I oUiai 



L* jCv) jJI .iS ^1*31 0^3 aJL^JiJI jb\jA l^v« a^Jl^uw 

^J,ct a>- ijyyu JLi i-iJl A»^A_y« A_ljjl^l oL-iiai A_Jjj < (l)LJl>- j*JL*JI a£ 1$: «u 

Ja-« jl» ^3tA-l ilbbjimVl bjjl Ja*«j AjUa)! 

jiaJSM IJL* jl <j liLi <-C C~w Jj SJbwdl oUVjJI Jt>»!j3l J jxJ! 

oV-bca ^LSJjVl <(V)Jbiil c-A^ ^^3 >c^3 j j-mJI ^»VU 

Jlj V j oiS jLyJVl j o! jjJJ l y» Ljisljji L«j ajlJI ^ aJL J I ajI jjib ^ 

A»UaM a jijJI A ? w»L*V l i A>-jAIU A*X*j 

aJL2j ( _ 5 Jte- Jj-yaJ-t aJ j$ ,»>) viUij Labk ll S_jU^i AjUsLiJj ^»LJ*)r 

nSj^J A-3j3j J^J <L& ^^*31 jJ U a* A^-jl <aJUjC-.I j Aiijjtf- J 

^ (_gjlv a~* Vl jjiaill A>- jj «A*£*jj 

j j gig ^J-4-P^ A ou .lal I ,-‘-Ji ^v^bx 

.(A)jJA* 3I <j SJjUx Vjj Ai» ^UJ (_ji3l 




• 


SljjJI Sj-Ul Si jj jUaJloJ PoOli iilla) Ijjlj Ajjjill 5SUa)l t_j ^ jJ 

iJ b fll J 9 — j i •' - > SljjJI ^l*S* p ^,aS- j> i ^ ^ ^1'^ ' ^ j.a^ j%- «*• 1 

j 4bj>-l«JCyi O^U-Lidl ^ibc JL*3j t ( aJjIa aSU? j U aA i V I tvj 3.J ^Lail 

^Ujl 5VI o^ApLaj aJLm JL k Lj;# <i>«L^ il <i>«_4tf’I^JI 4_lt«Vl jj-il l j- i 
uy,v- *«JtJI Le-j«j~\ *L>-j! j L§j ii»j *J j^Jl Sj-JSJl iillail v*JLij 
<i— t>-l l jJ k j^aXe- olji (JJ J_JS j- A ^s- ol ji (J-liJ Ljj£. (ii-Ltf; (_£jj_dl jUa-i3^/l 

L$jj - Jl ( J-C-LiJI L^sjI ^a^jj (,jruji dlj»-l wb>»5 U-XiP ^£jy <L)j& 0^ ,j^J 

jUa JLSV I j-*J < l-l>- iJU SjI ol JO- Jais ij < ^jl ji-l 

.AjjJLII AiUajl lgl« SA>4 ^Jl Si ^Jl j Ajj^til AiUaJI ^Js- (jjiiaj <ulc- tjyjvj t(^) 
JjJ ^)l) 4_JjVl 3JUa)l jl LvX« 4_jjli» olj^all .iJUu SjjjJI iiliaJl J-jaJjj 

oUl*Jl 4 -jjjJII 3_5UaJI jjLsa* JUjCO^ *LJlO j} il {((Jjj-J^Vl 

^^iJl aI^JIII oJLfc SjjJoi- 1 jJaij <(coY)<1)jjjL^ 5I J O » « £j I ^iU jLiS" AtjJkil oljUJ 
j^LJI djJ JLSi <,j> jVl jrjo j ol j |»4>J j SiJl JJLfi 

aJjVI AiUaJI j^Uai ^ll*JI oLa^ y> JJLiJI Iaj^I 3.JJLO jbjsV 

1 t_i^UJI (j 4-SjS.OI oljU- j/lj? (j S^bj l$3! ijt- (^Jl 
(j j g g Ji j l S jJj^A AjP-b-vaJI JjjJI O-Sj^l -LaJj SJUaJlfT i-bjb AjUs jjL,<a^ 

L^^lc' L fll I bs ^J - ^- 1 lu ■ I Ij La^iJI Ljbb>P ^ . '. «v i I j^Lail 

^Lvsw (j i!jjIj-^]I ( j_* ^j~«Vl J-JIjO ^>1_<0>VIj <3JUJL>- ^*<Ls<aJ ^LiJlj 4 _jjjJI 
SjUail (Jj-i AJli^Jl l j A-i> - & ' h/li tAjj^Jl O^f-Ltll 

SJUU OJJ IsIa <->jy O'Ap-LIa oUI-1>»Oj/VI eXjt y^cj j ^Asxiw'ill ^lyaJ olitfr 
Pebble bed ) o'ApUja J-i« -U^Jl oli ob^liilj < — i-^iiJ-l dill c# _lt 

• (^ < ) (modular 





4jlj| Jj JLilj ( UJLtf L* 3 AjjjJI oij-La.il ^ j_£A« Juu 

j (* <OuJa)l j jll {j* ^ JLa 3 ^C-laJuVi jj}eCi\ 3 jAlIi 

* 

jl la i m» V 3 I L--J1 L^lt t w fT | ^ Ly**£" OjA^I 4 jL|j 

^j^jljjJi j-y J ^c- (Jl>>lj ^1 j>- 3^) J 3*^^ jUaJtiV I OJ ij tilSlfc 53 U» <ic- 

j! |V_->r,a31 ( j_* ( ( j_la 5?l«JOuj cjL) 1) 3i l^->-J ( j-fr ^HjL* JjLsu ajU» <Cx- ^Uj 

.(M) JaiiSt jJ (uiVl 3 jJLp-j &Lju*J) 
<Jul! ojjJl <~u/Lul 3^L«)-:<jL !-* j*u 

4_^^yw*iJ jl ^ 1 'c u m j-* 5 _jj 3 oL/iJa 3 f 

oU-«-j ^Lu.j-i-1 £-ejjdl ‘(^YXu^j^t (jl»L} ^>A->dl 3-ijk Cr^ 

f(Y**0) fLJ 3ljjJt-| £_jjjx)l tOtal-U^M (jrytj ti-*?- 33jl jX* <2 

* 

^ 3 Lsat^V I ^ ^ ***^ ^1 Asjtiill ^J^hX3l 3Ji g * 

0) J£i .(W^L^lSj 5^4 U V j3 *>L^j i L ^jjj Ji* 




7.2 \j*}\ w jir 


_7 2 U^I 


7.6 


/.loj'c-^uu 


f(Y°0) f VP jJI JjJI £&i 

-;jJU<all 

^tc^-Lvaii jji jilt yuji <3 AjjjJi yUaii i^jiiLijl ,_^«jy 

".'MV^ .YM Ji' >*Vt ^ j>JI J oUjJdJ oljUVt 

.jliaJl o^j} 4J <aJ jJaJI 1 0 j> (^Y) ^ j.y ^ ^ j ^^s - tSjp^-J 

MX OjjjjJ W ( _ y ifr {Sy^i J&J (YY*0) jJaJI l*Aj 4 v .. I a]l J} 2^j>- jll <U^jj 

U*\ <yLl'j jjJjji'IY (_,ic- ci^'j (YY'A)^jIjj j>-Vl l«Ij (djjji 

,JjVl j-laJl olijjjjjl Aj^Aj tft (djJjt j 





J^UUi S UUfe b]Ql <U:U1I ^uiij 


TTo U + Oj jyi? ► jUa«* >Vl oU>fc^« + aSU? + Y,T 

£ O**- ' ' ^ ^1 '-j-A j? * 4 -jjJLi^ j ' $- 1^- jlia 4 >£i*ij 

.(\£) 4JUaj Jl*j aJLxSJI j! o!Ac-Ull <j ^JJI t YV^PU 

<J} (1) jJUI l j^« o ty .wJI (JjIjI JL* j bjl>bl bj^Jl iillaJI >..3'.^j 

— :(Yo) Ccib^* 


b-^JJ 2jbj <yii LgJbl j»j 0 ^JiJl oUg<u « J jJJljl ^i_y M JJ^ b>- j* 

- * 

i_£.>U~l Oj£M oI«Aj <_^>- O j^Uul lJ^>- ^jlaj ji aJL>- -Y 

^ ^J1 oLfrjd] qu-«J ^51 (jjS" Ja>cJt 1 3j-^“ bjjdl <3UaJI jjJsj Obj 

.ouvt 

OL^j c 0 jJiJI (J-J bijjA* j»J bjjJl A_5Ua)t jLs bale- 2 jj_v2jj 
2 jJ t„stf ol jj t y>o b j&» 2 jLU jl frUAe- g\j JULJI jUceOll 

{JjJZsf-jj £ — si — ~~5 *Ij * f ^ 1 1 jjJaJI 1 ubw^ l^L a/1S 

iSj^ 1 j*-"-*" «^b j*_ i a^OA^O) ^yLiil ( jj^-ij (^ (x) t _>-b'^ b^iiV 

i i— ) w bj jii J-.P b-w>Vi iiU? oL ci jjo u>up- ^juJaii ^u-iVt <aLt^y ^0A^*0 

L$jJI C^LimmS'VI >A-WJ <0*0 ^*JI O^bll i^aX>wt 4A*AJ 

*LJi*M I-Lj oULi^yi Jjl jj-* O' j-lail JjiM ^JLjJI -u)' Jw»jJ 

.(W) 45lkJI Jl^ (j ji^kdlj <bs*Jl j* Ujbw I 
JajJi bjlaj Jjl 1 O'liil (c5->j-')j(">jj*jjj) ollUJt jJbll -U; j-Ijvj 

OlibUaj) -bjj Sjjlb tiUiO jjijj j) jJbJl <^(^*Y) (j c?J>i" C-liJi 

o b »e -._ . >- l-^2j A^UaJI 2 jjrb" 

(JJ Ol b^l« Jij 01 <5UaJlj 2^111)0^ b-*Ji 

PWUipri iii ^^^i i rw iii 



JLpl L&jlla <Ai|j JjJUl jl.O» <j ^aJUJI ylui I 

0» JJ»t J-^P- J1 i>“ C~Jjl ^Uqj^Jl (JUJI <>£c 

•OA)0w>«~«£jVl jAj 

Ji ^J-Wl ^JJl) ijUaj^Jl A-aa^-I ij (iSj*J j *Jj) 

SJip-L-ua J^oI^p- tj- 6- < «io>«JI ‘jjj-+0 ^Jp- J-^tj <5SUaJ! ^ ZJbljdl jtJljJl ol>-L^4 

J-^> Ji L»JHp jJaJl J>1 a JL* Jj ol Jji£ (J^Jsb Jaju 

it if(WT A) ^l-C" (SjJ^\ jUa. t oVl o\.Jt ^ l JJ (01 aa*>joj OIajJ!) Ol^liVl OliWI 

ioUai! ^y> SJjIa <La!> jUaJUVl <iJJi c.^-L, aj lOjji^j ^^iljjJ I aji oil j£ 

5JUs (jj-jj SJLSiJl ^ jjljjJI 3ji o\ y} jaj JI <Sll» iju J ji) 1 4i*«dl <iUaJI <LaI> J^Ijoj 

oil oU Jjjl (j lijJL^ ^Jl ol j-iJI 5j j£lll 5jtJji-l aj jJI al jJ JajJI 

.(M) al JA-I j jjUxJlj i_jSU»*dl ,£j» j*Ju (j ^Jlj 

t^JLJl *-L£l J5" jj ^ULp- iiUaU 'ilp-Li«(iY'^) iJLa ol^ ^*(Y*»A) <jj 

(j-o Jalj L»» i >-(>rVY)‘--j j*x25 iJU^-j iSU? ^uJj 

i*-w (JIa^-J J-L*a A-«UjJ1 <LjjjJI AiUaJI 4 ju*> OjJsuj OX ^(MV) JOj 
^Lp j (/A) j-« J-^ Ji f 0^«) j*l-P- (ZYY) j-£ j~« Lfcw^ai Ja-j£-\j t-LJjxlt 
.^jaJLjJl o Ji)l oLili lJl^oZa JL>y jlsLdl 4 aJ (Y) JSwJI ifrU <^(Y“V) 
3J 4 aj^vi ; 0 U I 4 . P j Ijlfc J L*«l ajl5 j oljjkJI 

.(Y')J^(Y*) aJlil aJjk {SjJ ^ ^ 4j«a« (3^)^ 




iE5Sffl&2 55 T 


0 )Jj«kr 


^(Y»»A) Jjj ^JLfr j *Lii^l Xi j 5JLol»JI ijjjJl 45Ua3t o*^plio 




►Uj)llx3^>UU* 

tt-XJI o^UUll 


B 


X»Jl 

j* 



*1* 



7 

58 

6.2 

6.72 


1 

935 

H 9 


3 







1 


7 

219 

54.05 

45.85 




7 

uUl 







1,795 

2 

Ji3'^ 

3 



13.69 

1,906 

2 

1,906 

2 





96.52 



12,589 

18 

llrf 

3 

77 

1.92 



6 

8,572 

11 


10 

98 

30.25 

24.62 



3,619 

6 

JXJI 

4 


28.94 

22.50 


|| 

2,696 

4 

Ixii 

2 


76.85 

418.60 

1,600 

l 

63,260 

59 


5 

717 


I g 

,| 


20,470 

17 

uut 

2 

■jlgij 

36.81 

13.89 



1,829 

4 


4 

284 

2.52 

15.91 

2,910 

6 

3,779 

17 

JUI 





915 

1 



o'jJ 


-: jXai.1 

ol jlaj/l j£ j* ii— *JSJ j iJklft J jlaJ:<-jjjJl oUall J J X w * oj j jii-jj jb ji> 

rr j* .tm jil <x j*j\ j ou jXj 



































































(t) 


f(r*«V-WV) J.UM ^J^3i jUjdt JfrjlJ! Jjkl I 

ol jU'il jSy> j iAlfr 5jlaI:oj_jJI ollall oj j 

. V\ { ja ^ oluil jjD 







(r) JSLs, 

iakii uuii jJyJi Sao, 

-: I 

j* *iju*JU| j iJkljS. Sjlaj;ijjji5l iiUaJI ^Ji S -vtA 4-LiUjJ^l* <ji j 

.VY^.Y*^ y\ 


j — « ( A_Lj <L_J5" a* t^p-L-ia (it*) i-1 C-J jJI J} j 

Jjj L$J Lc aJjj(Y'«) *Ubjj 4^jL*Jl ialjL>* 5 >-(Y'V*) 

JjJlMj J {jy*a}\ J-i* JjJ ,j-e- bUiai <JL*£)Ij ^jL^aaV! OjUdl 
oUp oUapi tiliicj t UUjjj U Luj jj jjto aJUsVI aL>-I j 
<Jj AaJiJ-l (j} SjjjJI AjuJI {jA (/AO) *1>) <^>Utp Sj^jJ 

ja_«<jdlj js-vaill (^Xit ol jj-Lj jp <A^*z)lj ^jLsaaVi OjLuM A_*Jai« Jjj 
i_aiiU £jU- aIoUJI AjjjiM AiUaJl oUa£ JJLu S 4 _>-jJj JUjJ jl 

tiiwifpfiiMii^ 1 rnniu» i> 







- L ^J tj «i {3 1 IS* A— U I wi—dJ^ c 1 o^ Ia*J 1 

(j JL^Vl ij ojjl)t ^jLSlI l yj> j^S jJLp ( j_c- ( A_>- ja!> *Uy iiUs 

ijUaJI oUa£ (j oIaS'I j ^ Jl a _^-l jU dJJjjj <<_£ j£*Sli 4-*bJ! JjjJl ^y> JbJbJl 
Ia}L*JI cj^>t-^j ( j_« 4i~u OXo **)(3 >a> ijjl>*dl ojjill 

JSLiJI cfr-u *JI a-L^-1 5 &\S” (j jyS Oj^iaJ jlSj ojjdi oIjl>-jJU 

y&^^j j / C-AJ i Ajj^Jl Jfl * t (^) 

^Lc- (’/AT) <cUU)l ol-L^jjl <3^3 jil j-iil (J-alc- Juiij 0 jiJt 

*(T X) (/^») jj^ <Jj J L r*^>’ ij ^(X**^) 



(T) J£i 

^l*)l t\£-\ j aJuUJI Ajj^JI CjI»A>- ^U jiljlJt -tuajia ji^laJ 


.r**v t^JUiyikUAJjallAillaJiaj^j 





JLdJj i (j cijJJl l yj» <Ui2j ijjjill iiUaJl -L*Jj 

» <V * /3« J I olji 5 -jj^J! O^c-Lillj CfrUwaJI » jji - 1 ^ SJbJU- i j_4P jj <J\ Ojl 

diij OpLil oUjji-lj ^ jjj* SjoUll JjSjll oLijJaj O-jiA-l 

|jL>- iiUal) ^UvaJlj ^Jcll jjJaxJl AjUp cJJLj (j j*JI j i^-tu O^P-Uil 

ijllaH- J_J jl! SjjVl iiUall jjLvX« j_C- ^\j~U ijjjill ol ^l_jA-l 4— j jJjLC Co«W>l 

j iSllfuAl ^j-a (X\o) j OjjJI iiUall ti^JL^Ssll 

aJ jj ( j^a ya>- Op Jjall LoIj (AjjJUI iSUai) iJjaJl ills' ^11 d>CUJ Uij 

Ol ' -.-. S 'Uj J 1 ^ 4OJ3 oj^Jl djl^ul ^yA ; 1 I2 

(d) JSLi .(tt)l^l '— I j»J ^s 5 !^ 3 0* 




(O)J^ 

Aj^ll A. Lj JjJ iJ£- j ijjjJi 5SUa5l ^IJUswab Sjbj^jl 33lia)l jJjj 

fU 


JJjU 

JJL_£ll 

uOrjS/t 

Ijl£ 

SJis^di o(j* 5| I 

util 

IxJcj 

oaui 

kjjS 

is^jl 

LSli 

L-j j 



j£ j^fA^-Lvalt 4_ul£i! JLjl^il! oUaJI X^y j i-ilkJI tji 

■ ^ ^ • Y* * ^ i I oLt j jJJ ol I 






iiUaJI JUjCU* 1 oUliJ jjiyaJ SSUaJI j^UoX i~L*J! i^bJl JjjJi ^y> iJs- cJ. a£-j 
S^Ljj] staL^ OjjJl ijUall JjjJi «JLa j-Jjuj «^(Y*X 0“Y*^0) i-lll J}L>- ijjjXll 

iSUsJI ji La* i wliailj iilkJI JlXlu^b oljjL^ail 

Ajj^|I iiUalb ^-$3 L-Jj-Gl (jUS* JjjJI y> J-Xf- jj i (^A-JaJt jUJlj JoiJl) 

jlillj -laiJl oV-Um ii*«< 
jlJjI o* a-a>- ol <uj.i3l iiUal) iJjjJl ills' ^Jl oU5 jl j~iij 

L^-j <^(Y«Y'*)fl- c ' J>l£ (ZW) JJ cJijll j (Zlo) y-» Jaj » c i.^ 
j (/AT,T)j (ZfyO £-li i-»UaU 4-JjjJi iJlS" _j)l oU jjjL_*u 
oijdl i^asldl jj^aA-l <^1*- Ji-xJ' J 

; jjj iill? C»Ua£ frbj ( ^s<3XS lw > oL»i jXll villi jli oblJUjj ijjjJl iiUaJJ 
jJ! ijCJLill oUasM dlJ; JlJLX^cJj (<JS jll i*-»Jl btj^J <LoliJl j jJull (j SJL_jJL>- 

•(t) cJj>x>. <^(Y«Y'«) JJ Ijj JajJI ciUjj 





jtljJktj JLSl p)l iJiUaJI .JLJjJ j y^Ju kjjjii I Lilkli J 

.SaS^ ti»j»«Jlj oLOj-il) oljU^/l 


o jjJ 1 jL ^>- Ll i ^nxdl a^jP^aJl! 4^ l «u^»uU i oIajj jlwoi j^w*j j 

aj-A ^ cJj)! ^ Oj&j <^»(YV*) ij jbjj** ^iijdl 

j dUi p.fl—.oj t JU.'v>^ 3.JJ_sM Jjij3t jjLva* jt_; tJI <3-0^ 

^j-C- id_»«Jl ,j) £_«IsM 5_>-l>- op OJUJljjtAsUaJi obiJLal j ^ya-Ai ii>jJ->- 

J) S-^U- j iiUail Jbtjdl iwJ&aJ! ji 4-J jVl j^Uoll {jC- SJbJb 3311 s jjUa« 

0)j£d.(Y*) V^i JjAil 












jwUall 

• Y**V iiUai) aJjJJI iiUaJI i)l£j 

OlJjj t iiLji? aJjt Xj» 4j^yj| iSUaJI O jj jL-jVl ijtj ^JUijU {jA (ju^j 
£yJl \X*> /jA e jliUuVl -LijSvJ jj^LxHj oLUp 3 ijftUvaJl AvsU-j Jj«Ul 

yc- ^Ljai tijf-lXvaJI oLI^aJI jU^sHj (3 l*jg»««MiSJ illkJI ji [^oa y» 

SjjyJ I AiUaJl j+saSjj V il j y»l y-SU <>jj } I iSUaJI 

Cju*j yw? UIJjCJ UJj Jaii L*JLJI ,y»l y-Vl < Js- 

yc- ^Lva5 4 4jjyJ! S^JL/Vt Jl^ 3 4 y*--^ <wsl>*j JjjJt y* JbJbJl 

. JUM l-i* 3 JjjJI { J^’ C~*Jai kSjjA^I\ «k>dl otj^fjJl 

-:3JWl oUl-^UaVl i_— JjjyJI <sUa)l j&Li 

.^L~»JLJI i-jjjJl iiiyi .\ 

.4y£-«jJl AjjjJI 5SILJI .Y 






ajlkll 4^1 2 juU)I 

* 

Jpl^ i *0 $^.J1 *UA£-^ jJUJI (J^.3 ^ 

oLJUx- ^jA ^Ullj ol^;Vi £jb)l ( 3*1 J 3 *^ lfl>,rjtU<a^j 4 jj^JI 5iUaJI 

j! 4 j_jJ <iUp .AJjj <Ja^ j ■PL-? jIjhaJ jt 5 JUp jtJa^- iS^^i ^1 ( *dJ0*^ 4*UJ1 (J^Ux**l 

^jA ^11 4.H..m11 ji llj ■ H b j * m S* t -1 1 - A ^ O^MJ Ojul^' ^| ^jjJl ^S^A 

^jtaXll ^^llil ^jA cjVVl ol^Lc* J*3 (3 ^ 6'“* V <1aj*X^ (3 ^■(■■ > i'. 1 J 

j £A> ^Jt jjpbil ^wii jj 3 JI jl jaO^\ (jp- }Uoi <5 jj^JI slidl ^ jJailj 

3 U^ 5jj^i)l <iUaJI oUxSj > j««*j dfl.lc- 4 jj jJI oLtlll ^ ■*-ljJI <_J i^Jb ols£l 

^y> * 1 j^aa <5pj^J1 <?«Jl«V 1 jLiiJ j oU-J oUpLUj ^ ^jlj^Jl 

• (to) oljVt JJ JA 4jjj 3 inL-I Jl l^Lyi jt <Jjj ^ J-ijjj <*k* >J 4 >- 

Jl ij_ 3^1 oOU-IAL! {jA jdP jAj wbu Aj^^JI iSUaJl oU!JLp*I*nlJft>- Jblj-ij 

(j-Ut jJp jaJ Aic- Uj < tSjy oj*j t—j jl Joe- ii>jjc>- jl jS' 

(jjj^U. ^Uui^U IjJivsw (_jaJ 3 JI o^Owllj 3 j>j^J 1 oULLJI <ioJi>c« jl j-i»V 

*Utfl^ <j Jaj AjC-Uvafl oUUtil ^ £ji)l l-Uk £° JoUjJl LiT * 0 U»«J 1 

• OUJ^M JU UUt jSl ^waJ 1 * j;P (jP 

4j^>- ^ja jJbO jt olfrUjii^U (Jot Jp>- JI>-^jV 4jL *UJLJ 1 Jbl jl« JJlP j~Zjj 

oV-Ijw o^ljj Jl *iijP»Jlj oLuljjJl OjLit ij <<L?wl)l jl^a'ilU ijlvP^l <*Jp 
oLji*^ iljjp ol $•'/* jio oLidl JL*p (ju jUs ^**J 1 j i>L<pVt 

^Jl)l l)Up jaaj JUp^I ijU^l 0*5ljjc« j SjLJI ( jfi ^Ljzi <4jtiVl {jA ■\S.ajt>CA 

tLillaj^ ,3 jlL >^Uui j ^djj^l ot-Jdl {y> ^_jjiJlj ^1 (jlpUIl 3 US^ (U-SJIJI) 
3^3 aJjJp <^a\ 1 ^jl »**,1 1 c- *lj^ i ***l ^ o^CmmXI p«x^ (3 mJUUJI frLjt *>\ */2 * 

^ <*OA>Ca oU ^jlJI 01 Jl iijJli-t oUjjJI j—Ijj <^*-(JUIpt So^ifj 

3 Jjjj 3 >-l-tJ -Ai j <L 0 ^i-l 3 Soj^-J .1 oUOjjJI 3 *— v*r*i CiU-lxi^fl 






Li* ■) 1 44ju^ Ow*^ jl>t J1 ^>. Ur <(DNA) <£*ydl yui-l 

.(n)v‘lj^l oULIJp 

<aLaiU iiol^i-1 j^»! y ^O^V^)^Ig- UULo i > y (-Aj^bl ^JjI* <£j) ii jI»- j£ju j 

jJaUI! t_»J jAi ij ‘L (J^-liil (j yy O J— l L>jJ>-j <>Jfi\ O^lf-UUj 

tiyiJIj L^jlSJil »Uai-Vl y J Jig- i^Jo (iJDi j <_>jijJI Olyi j£ y (Core) 
IJby- a j~ £ oLa£" »!>UJJ jj-S” ‘OjlS' oJlA OJJLA Juiij 

f ^i-G- j i 3 ^ IpjS' ^mo ^^Jl slslG-lscta^fl 

iSllaD ^kU*ll jyt y JOJ l$j} Vj CjlSJI a J la l1ijJl>- i^jJC y jjl 
jj jJ-jy jJU <j ijjyJI oUaiJ ila^ ^ 4jLit* y-ls ci|[ i— J ^*«J JU^IjV (Ji^o (^y ij.il>- 
oils y»yj y %iii <Uai«-i (Tl) «i* jjt ^ylc- yjij tfO^A*l) fl* l ?*Jji 

• (TA) ^l*-i>Vl jk?- J| yUl y 

ijyJI i»«JLuVl y- y^bd^l liyUI (JUhJ> ij&& ^Jl oULa»-Vl OjJSj 

y <£■ ji+ol\ ijjJUl a( J a) I frliJJ Obj ^jOpxmi (U ,- V)yJ jJi L*~ijjy j jjLg- 
4 J 0 OjS3l JLSi A-jjj ^U3l jj (^IjUu) j l«lj <^O^l0) ^Ig- 1$-1g- 
jUhjoVI 4j>« 0 <y*>ui/ s— i)t(A ,_ <J-* ij 0 ~«-jj ^yJyyUl y» <£■ j~aa 

JJti Ojll y <y>-Ul Loij tiJJb>J,l oUUl^l y iJU oLy~«i y> ydlj yl yi-lj 
j£y y j*JkJU»-ljj (j^UV IaJ C~iil>-| oU-U-iVl y AikiA oljy»«l IjyyJ 

iywalt jUVl iJ^ll oLuljjJI ojLitU i <jl>«ijVl 

(La-SjJJI) ^Ji3l <1 )U»j*«j y jiSl yjJ AjL iAbJl 

y ‘-jyJU lyl^ oLi_jJI j cJlSj oUUs^*«j ytJ*-! (i*\AV)j 

JLSj^j «i)y]aJl y« j IjJl? y (jo <JU- <LUo^l oVJLv* 0J y jlfl y 

<a1i 3*II oUU-i^U { j ^ ydJ sL^LlijJ (_jIg- oL^ljjJI «JIa ^li» ojU-Lu 

t(Y^) 0U*oV I i>w>J AlJI <oL*i- ijG-lxJi/^l jjlvail y jJUda (^t y siosjj 

y bji (j “Uj JU l iilku iJjjJI Ails' yi ya (j »lyi«JU jjjJiJIj d?*JI oUUp JljjVj 
<o_jy)l <>JLjgVl jjIg- JyiJl ^‘■ <3 JJ SjjU^'l Ajj^yil olc-Utu/Vl y <LL*i-l j ^1? 




J^A-I sJlA O jjllj <OjjJI 4^JLuVl yy Jb>JJ SJjJlJI J^i-I JLiij ((Y’OSjjla^M 

■“ * ^ cJi C ' • -. al i ' 4 ajIx£ j^p 

—.(Zangger Committee) j^--1 

(Jjl C~,ft..« (^W) ^Ip e JP 

hy^. jy ^ <-b-^' o* ^ ‘V o~2j> 

pjj jl ji! olj^U<» (jA Jaji j-iaJ! ij j* 

^Jap <^kj 1 AillflD <Jj.i oljLwaj ^Jlj L^-Ui 

— (Nuclear Suppliers Group NGS) 

^1p ^1p t(oujJ ^jU) ^£****>y ^0<Wo) ^^p 

^yifr <(d-fcJ CjIjLIij)) jI^U JiJ Ajfc>-^JI (jJjlj*!) lii j AjjjJI il^ll 

<ujJUI Aillall ij jjJI ills pJ iJU^JI jjjIjixM l^jLia Jjaj < :£ jl^ll ^../jj i*jU 

^jlil yt-'iwii t ijjy i>Jul dJUbiV i)j.> J\ i;JL. ^I^pV UjjJUa> -Up 

.^-Jjjll ^»|jl>wuVl Oljj CjL*M jJlj ■iljll J ‘— J JjU 

— (Wassenaar Arrangment) jtU-U ^ j -X 
idbixl! CjLosxJIj ^L JIj ijJLax!! <^>JLuVl otj^Uo Jajl j^aj <_^J^JI lip Liil 

jjiJI JjJI £o> Jl LiJ^jj ^0^3) ^ IxJj^i jLuj\i j <£_>■> jll ^Upw-VI olji 
oLJixJlj iujL«i-l ^LJIj isJluiVl ii^u) {_y» frlsiapVl JjJJI 3^ l^SjlLn jA 
Jlu » jaH ^(X**0 ^Lc- ,jj <Sjj^ujij| o*^i ft » t.i.^^>U 

LjljJj Lii^j j Ulj ^S) (_5^>-l Jj^ ^jp 'iCyai ( Ua J ^>-wb <u-wyjjb 

i* U1 iijLijj <t3LjJ*!lfl Ua 4jj^JI ^y/k <(Y**o)^Ip (UaJlaj 

• (H) JUJVI j 





jjt aJuJI I AjJLJI oIjjJWI ^JJjJU d^>* y it 

^>U jlc- y cjLaS" ^ oU^S" ^.j.»* 

< U y j jjjuJi Ju.jTjlj t5 ;j5»l ol jls- jjf- ^v23 ( ^^2 ) j JL—Sjl 

jaJj ^ l <jJ 2 y^o jtiLil ^ »jl lji-1 a*-jJ £*j Vr^ 

aJIDI jjU OA ( jP <JbJb AiUa jjl_sA« ^£- (±^>«JI (_*£ liJJjJ <AljJlj oUVl (jic- LLw 

y jjtvail «JLa> Aj li I y> iljJa^~\ AJ-JI JS'Lill «JLa j <aJjSM 

oljUJ ii»ljwl J ^ Jf- ^ bLiai jaJI oLUalC yi a5U» 

jjjJ d)t y illlaJl jjlvx« y Aaj^JI ilUaJI Jbuj < l^|jb>wJ *-li| SlJj 

^frlivaJl jaJIj jjlaxll 4 a iiU» 

AjjjJI oCldl jA^la j AJJ^iM oUajl <W»jM <jAJi J^>> ^ 

> 

^jjiaJlj oLlfcC- ^*ai t ^ Ui ax lt CjLJUx- ^- la ^xJ <L»j^UI oijJuJI jgjjJj 

jd\ jUa>-SM Jc^j (SJJlfl]| y jSs jS\ ,jJL£ j J oUl jJJlj 

* * * 

^>-UJI JLiCJI J L~Jj IjjJ oUj^i-l iw-jJjj (AjjAJI J-tgJ 2jJa»- *•— y«j 

oLw/L«» j aAj _^2 oWjxlJ « ^i k J < Ajj^JI istiaJl 

.yikJi 

j Ajj^JI Aalkll clolj»l qv^IsJ Aa^Uj Aj^LuVl j^aVI y ^IjJlSI Ojbcil Xxjj 

.AjfrlJb^l AjjjJI j-lo y ^!a i t^UjJl 
il 4>-Vl AjjUlU Aa^a oljjAJ> £~aSj AjjjJI iSllaJI I Jol > j 

AiUaJlj aLsj oljlt (_^t ki»UJJ lSAJa*^ 

.(_$ j>-Vl aJWI JjJ y ^vii i A-frUvaJI JjJJI LfJj aJ5;5?» 





jb 4 YI 9 AiUaJI /c-j ( J-P-L»-*4 O-slj <d)lv4«j (Y) 

• Y^^y 9 4^AA 

Lyilij SiliU ^ils/ ( j-Jbil tiljJlJl AiUaJI L>-/y£j 44_Ayj4 J J)* 4 * 1 4 ,/Lfr (T*) 

.lo^y? 4^Al 4 Cj/)1 
www.arabency.com 4<SllaJI .>L<adl(0 
*\j£- />/ j 4 JLiL.ll l$3Ulj <uaJl1Ij iSliaJI < /Li ( 0 ) 

,Y*o l^y 9 <Y**£ < *\03 Jlc- 4jwI>- 

<Li— 4 /p (_yl^ 4(jjjJl j*#*- 4j 1$> ( // ‘(3^*^ Cl) 

.YY'o tr 4> <Y*‘i 4 C 0 /JI OjiiJIj SiUii) <** 

• YY'i t y> < j-L<al.l ( _ r Ji < JjjxJt j^ac- 4 j^4(1)j/*I j jJ/ (V) 
<£yM <j <u>-Lli olj-iJI 4 ( jJ 9 li /Uj 4(^j*»jll (A) 

JJLc- 4 /pxJI Jb£ 4(<Jlj/lj ijUl) 4/l oUl£)l /c- 4 j_/-I IjJtjjIjj 

• H^y 9 t Y**^ 40 LU is/1 5/ 44s/3t <jwI>- i\) 
(jlJUu 4^jJl Olj/UU 4(j/l !«ijJ J&\ ^jX>cl\ 4jlk}l <r -l5 Jtj3 4jyVl(^) 

• YV*-Y1A ^y 9 4 Y*o 

JL. L , (4J^a 3I^ 4^J3Vl 4jLfrl.Ajj I ^^yil 4 jL>. 'jL^ 4^^1 p (l*) 

.Yl“Y*(j^ 4Y**^ 4 V .i-bll 4 /I _yll AaSJM C~4 {jt- jJ w aj Ajiljj 
/^» 4 /L (Jj'l 9 ^>-jJ 4 /JL ...4 iSUaJI 4 jjj 4 ^j 1 jA 4 />>■ (M) 

. oY t _j^ 9 4 Y**^ 4»i4j 9 Olj oljLVl 

4JLJLu tiJjjdlj 4*.«J[gV 1 4jUtf.|jjij £t«l> jjl 4jL>- jliwi 4(^^1 p (IY) 

.YY^y 9 4^1“' j-W** 4 /I /I 4a£1-I c— > jX^u LjLj 

^3/1 /c- JJ~X> iXA 4^/1 jjll «— ~ya^ < *^ > ’klY') 
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>Uil J Jjy j J^yjl oUaJI <cri> ) <^jUlut(U) 

( JjVl <JaJI t j^VI <i> oLdjaU oljUVI ^ <4*>-Uall 

•UV^ «YM 

- YVY { j>9 <(3i^ <<L) jill IJLfJ ^Ji?«s3l AiUaJl .>1^3 (\fl) 

.rvr 

jtUmilj iulS^J! Oil lyM:3lUl -tJjj (j iSUaJl < t^jULut (^*\) 

■UV^ <J*L» j-ivM<ij>-Uall 

dJLiJI (jw Ja-^jVl t3 ij—Jl j jU«OI OxL*l <Jul>- ?- j-UT tiJae- (W) 

.V-l^ <Y**i <s y>U)l < ydU U12II jloJI <( jOJI j 
<lC®j JU^ j Js»U>- jAjc*- jJ tinjJaJI ^ <5 Usl)! <Unj Jjj < Jjj (^A) 

.N“U j_y» ^ <L^U 

jJL/h j <u*JjVI AjLc-IJU j ^»lj <c5^£- 0^) 

i aJjJJI j <U*JbVl AjLt-l-ljj ^ylj^Vl ^^lijJl i jL>- jlx* <^5^P (Y*) 

.YYjj^o cJjL» jX^o 

j U.U « iitlaJI { yjc^A tJJUjJlS'l* j j*3_ja C YY) 

.T\,y> .Y»*^ oL«l jJlU ol»/l 

ib«l53l Jj!jjj)!:<Jlia)l JlJjj ^ 4>UaJI (YY) 

• UA ,y> jXvx»<<j>-ls<ail 

jtUill j JJl jiJhCUaJI jJjj ^ ijjjiJl <Slk!l (YY*) 

• j X , a « t<~>-Uail 
(U)Energy Information administration (EIA) "official energy statistics 

from the U.S Government. Y**o 

— — — r^r-r-- — 





jjsUdJj JlJjJ <b^i5l 55Ua3l 4 (j5jIsL£j1 (Y£) 


.^OA-NoV 4jj;L* 

. Y * jJ^/ia i ^l.l t s...< J— Sx »— 4 j£- isUaJI ejjfi i ->jl jA t jb? ( Yo) 

*^r 4»— ^“* j 4-jJl btvis 4 ^*UaC' (Y“\) 

•AY ^ -Y*»A 

pjlc- aUL, 4 ^*->- jJI *Jup- *— J ^4il y t iillaJI 4 ,k_j 4t)ljl (YV) 

. Yn,j^ 4Y*»0 4C-£_y£)l 4 <9^*11 

4jUp.lajj oW ‘li*^ (YA) 

•YV,j^> 4(3iLu j-Wk 

• AY^ J-'-v^i 4 <-jI J tj*4 41 a j <CLJl bt^lS 4 ^Us£' (Y*0 

4^,^^/! <u s? j 4<LjJ1 JjJ^-Ij AiUaJt <3jU 4<J^- JjjlS^ j Jyuy t (Y*) 

•YiY,_/> 4Y«*A i&jjsi 

j-La* 4aJjOJIj 'U*»i9^M <j>Lc-iJbj c^ji^ (t'Y) 

.S/O-S/tfj^ 4<JjLk 





